Synopsis:
This supporting information describes: the machine perfusion system (Fig. S1) ; the experimental setup for microfluidic biopsy measurements (Fig. S2) ; the experimental apparatus consisting of a structured-light scanner and 3D printing system (Fig. S3) ; Raman spectra of microfluidic biopsy samples and negative controls (Fig. S4) ; the 3D printing process for conformal microfluidic devices (Fig.   S5 ); negative controls for comparison of device-organ 3D topography (Fig. S6) ; photographs of the 3D printed conformal microfluidic devices and device interface with whole organs (Fig. S7) ; additional computational fluid dynamic results (Figs. S8 and S9); photographs of device-microneedle integration for microfluidic biopsy measurements (Fig. S10) ; ELISA data for KIM-1 and β-actin in microfluidic biopsy samples (Fig. S11) ; supporting details on computational fluid dynamic calculations and simulations; and a video of flow visualization in the conformal microfluidic device (Vid. S1).
Supporting Calculations for Computational Fluid Dynamics Simulations:
Given mass transfer from the organ surface into the microfluidic stream can be modelled as an internal flow problem and it has previously been reported that kidney tissue contains biomarkers (e.g., the concentration of HSP-70 in kidney tissue has been reported to be ~275 ng/mL 1 ), the mass flux (j) was modelled using a form of Newton's Law of Cooling for internal flow 2 :
(1)
where k is the convective mass transfer coefficient, c s is the surface concentration, and c m is the mean (or bulk) fluid concentration at a given cross section. The mean concentration was assumed to be far less than the surface concentration (i.e., c m << c s ), and thus, was assumed to be zero in the calculation of the mass flux (an assumption that is supported by the simulation results). For example, the maximum bulk concentration was c m = 16 pg/mL (measured at the outlet). ELISA. The concentration of the KIM-1 was 12, 11, and 7 pg/mL for the normothermic group, the traditional cold storage hypothermic group, and the machine-perfused hypothermic group, respectively.
The concentration of the β-actin was 4, 0, and 7 pg/mL for the normothermic group, the traditional cold storage hypothermic group, and the machine-perfused hypothermic group, respectively.
Video S1: Flow visualization in organ-conforming microfluidic devices using a blue dye (see file 'Video S1 -Flow visualization'). The video shows visualization of continuous flow through the 3D printed microfluidic device by switching between a PBS and a dye-containing PBS solution.
